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COMMUNICATION EQUIPMENT USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power 
consumption, while improving the transmission efficiency. 



SOLUTION: This communication equipment is provided 
with a light-receiving device 26 that detects a reception 
level of a signal sent from a master node at a slave 
node, an output control circuit 27 that controls a 
transmission level to compare the reception level with 
the transmission level of the master node that is known 
and to calculate an optimum transmission level, and a 
light- emitting device 23 that is a transmission means. 
When a transmission level of a signal sent from the 
master node is a known fixed level for the slave node, 
the output control circuit 27 detects the reception level 
and compares it with the transmission level of the 
master node to calculate the attenuation of the 
transmission signal, to obtain a communication distance 
from the calculated attenuation and to decide the 
transmission level of the slave node from the obtained 
communication distance. A variable amplifier 22 is controlled so as to have this transmission 
level. Thus, the node switching time becomes shorter, and transmission efficiency is improved, 
and there is no power wastage. 
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* NOTICES* 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated^ 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transmission level control approach in the radio characterized by for said child 
node determining the optimal transmission level for transmitting to said parent node, and 
controlling the transmission level of said child node from the receiving level and known 
transmission level of said parent node in the radio which was made to perform transmission of 
data for between one parent node and one or more child nodes by optical communication when 
said child node receives the sending signal from said parent node. 

[Claim 2] The transmission level control approach in the radio according to claim 1 characterized 
by using beams of light other than an infrared light line or an infrared light line with said optical 
communication. 

[Claim 3] The transmission level of the signal transmitted from said parent node side shall be 
known fixed level for said child node. Said child node After detecting the receiving level of said 
signal, as compared with the transmission level of said parent node, the magnitude of attenuation 
of said sending signal is computed. The transmission level control approach in the radio 
according to claim 1 characterized by finding a communication range from this computed 
magnitude of attenuation, and determining the transmission level of said child node from this 
found communication range. 

[Claim 4] The transmission level of the signal transmitted from said parent node side is the 
transmission level control approach in the radio according to claim 1 which shall be known fixed 
level and is characterized by determining the transmission level of said child node directly from 
this receiving level after said child node computes beforehand the suitable transmission level to 
the communication range to said receiving level, and this communication range, respectively and 
detected the receiving level of said signal for said child node. 

[Claim 5] The transmission level from said child node is the transmission level control approach 
in the radio according to claim 1 characterized by controlling said transmission level so that the 
SN ratio of this sending signal may become near the minimum value in the inside of the range 
which becomes larger than the SN ratio specified by said parent node, when said parent node 
receives the sending signal from said child node. 

[Claim 6] The transmission level control approach in the radio according to claim 1 characterized 
by controlling the transmission level of said child node by controlling the gain of sending signals, 
such as an infrared light line. 

[Claim 7] The transmission level control approach of the radio according to claim 1 characterized 
by controlling the transmission level of said child node by changing the number of the light 
emitting devices which emit light in an infrared light line etc. 
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[Claim 8] The transmission level control approach of the radio according to claim 1 characterized 
by detecting the receiving level in said child node by measuring the magnitude of the input signal 
from a receiving means. 

[Claim 9] The transmission level control approach of the radio according to claim 1 characterized 
by detecting the receiving level in said child node by measuring input control power, such as an 
infrared light line. 

[Claim 10] The directivity of the luminescence means formed in said each node when using an 
infrared light line as optical communication, and a light-receiving means is the transmission level 
control approach of the radio according to claim 1 characterized by being similar. 
[Claim 11] It is the radio communication equipment which one parent node and one or more child 
nodes exist, and is characterized by each child node having the transmission level control means 
which computes the optimal transmission level as compared with the detection means of the 
receiving level in the child node of the signal which said parent node transmitted in the radio 
communication equipment which performs optical communication to mutual [ said / parent node 
and mutual ] using beams of light, such as an infrared light line, this receiving level, and the 
transmission level of said parent node which is known, and a transmitting means. 
[Claim 12] The radio communication equipment according to claim 11 characterized by using 
beams of light other than an infrared light line or an infrared light line with said optical 
communication. 

[Claim 13] When it shall be known fixed level for said child node, the transmission level of the 
signal transmitted from said parent node side said transmission level control means A calculation 
means to compute the magnitude of attenuation of said sending signal as compared with the 
transmission level of said parent node after detecting the receiving level of said signal, The radio 
communication equipment according to claim 1 1 characterized by having the level adjustment 
device which finds a communication range from this computed magnitude of attenuation, and 
adjusts the transmission level of said child node from this found communication range. 
[Claim 14] Said transmission level control means is a radio communication equipment according 
to claim 1 1 characterized by being made as [ realize / software ]. 

[Claim 15] When it shall be known fixed level for said child node, the transmission level of the 
signal transmitted from said parent node side said transmission level control means The 
translation table which computed beforehand the suitable transmission level to the 
communication range to said receiving level and this communication range, respectively is 
prepared. The radio communication equipment according to claim 1 1 characterized by 
determining the transmission level of said child node with reference to said translation table from 
this receiving level after detecting the receiving level of said signal. 

[Claim 16] When it shall be known fixed level for said child node, the transmission level of the 
signal transmitted from said parent node side said transmission level control means A detection 
means to detect the receiving level in the child node of the signal which said parent node 
transmitted, It has a transmission level calculation means using the function of the relation 
between the receiving level for which it asked beforehand, and the optimal transmission level. 
The radio communication equipment according to claim 1 1 characterized by determining the 
transmission level of said child node using said function from this receiving level after detecting 
the receiving level of said signal. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the radio communication equipment which 
applied when a wireless network etc. was built using an infrared light line etc., and used the 
transmission level control approach of suitable radio, and this. Two-way communication is made 
possible by controlling the level of the signal transmitted in detail from the child node which 
functions as a radio terminal on the basis of the transmission level of the parent node which is 
the radio terminal which serves as parents, without degrading transmission efficiency. 
[0002] 

[Description of the Prior Art] WirelessHzation of various analogs and a digital interface is 
progressing as the spread of pocket devices progresses in recent years. Especially, about the 
computer field, the measure for wireless-izing and a high-speed communication link is 
prosperous, for example, using a technique which is represented by wireless LAN (local area 
netwark) and IrDA (infrared data association), it defers not only with between the pocket devices 
put on the same section indoor but with a pocket device, and construction of the network 
(wireless network) by non-contact connection is advanced also in between opportunities 
(television receiver etc.) etc. 

[0003] If it is in this wireless network, the network which made one device the parent node 
(control node), and made the one or more remaining devices the child node (controlled node) will 
be built, and the communication link with a parent node and a child node is connected with the 
optical communication using an infrared light line etc. 

[0004] One or more drawing 5 indicates the case where the wireless network is built by three 
child nodes 20 (20A-20C) to be one parent node 10 in this example. A means (a transmitting 
means and receiving means) to perform optical communication by the infrared light line to each 
nodes 10 and 20 is formed in the interior. A child node 20 can communicate mutually using a 
parent node 10 and an infrared light line. 

[0005] When building such a network for radio, while making control easy, in order to simplify 
circuitry, it is possible [ it ] to communicate by fixing a transmission level with the transmitting 
means of each node. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, when an infrared light line is used as an 
optical-communication medium, decreasing in inverse proportion to the square of a 
communication range x, as the power (or received level) of this infrared light line is shown in 
drawing 6 is known. 

[0007] Therefore, for example like drawing 5 , after child node 20A placed near the parent node 
10 transmits, the case where child node 20B or 20C left distantly transmits to a parent node 10 
is considered. 

[0008] In this case, the direction of the receiving level of the sending signal from nearby child 
node 20A becomes quite larger than the receiving level of the sending signal from child node 20B 
(20C) located in the distance. Therefore, if the band of a sending signal is restricted on the 
frequency shaft, the sending signal Sa with strong receiving level will become what (it drags on) a 
frequency component remains, the trailer of a signal not going out steeply on a time-axis, and 
holding comparatively strong signal strength like drawing 7 A. 

[0009] Consequently, if the timing of a node change is approaching, the following child node Sb, 
for example, the sending signal from 20B, will be overlapped in part, and the tail of the sending 
signal Sa from nearby child node 20A will lap with a sending signal Sb from long distance child 
node 20B. And since the receiving level of the tail of the sending signal from nearby child node 
20A is not small, the SN ratio at the time of reception of the sending signal from long distance 
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child node 20B will deteriorate greatly. 

[0010] ** which softens the mutual intervention of a signal and can improve SN of the sending 
signal from long distance child node 20B if a suitable time interval is opened, that is, node 
change timing is delayed in case transmission is changed to child node 20B, in order to avoid 
this. However, since it stops being able to make node change timing quick when it does so, the 
transmission efficiency of the whole system will fall. 

[0011] In using sending-signal Sa' which incidentally controlled the transmission level lowness 
like drawing 7 B, since the level of a frequency residual component falls, even if only deltaT 
speeds up node change timing, it does not generate SN degradation of the late-coming sending 
signal Sb. 

[0012] Moreover, when strength occurs on such receiving level, since the signal of the power 
beyond the need will reach a parent node 10 about child node 20A of a side with a short 
communication range, it will communicate by useless power. 

[0013] Then, when such a conventional technical problem is solved and a child node side enables 
it to control a suitable transmission level according to a communication range, as this invention 
can be managed also with not making node change timing late, either, it improves transmission 
efficiency. The radio communication equipment which used the transmission level control 
approach and this in the radio which can furthermore reduce power waste is proposed. 
[0014] 

[Means for Solving the Problem] In order that this invention may solve the technical problem 
mentioned above, by the transmission level control approach in the radio indicated to claim 1 In 
the radio which was made to perform transmission of data for between one parent node and one 
or more child nodes by optical communication When said child node receives the sending signal 
from said parent node, it is characterized by for said child node determining the optimal 
transmission level for transmitting to said parent node, and controlling the transmission level of 
said child node from the receiving level and known transmission level of said parent node. 
[0015] In the radio control unit concerning this invention indicated to claim 1 1 In the radio 
communication equipment with which one parent node and one or more child nodes exist, and 
each child node performs optical communication to mutual [ said / parent node and mutual ] 
using beams of light, such as an infrared light line It is characterized by having the transmission 
level control means which computes the optimal transmission level, and a transmitting means as 
compared with the detection means of the receiving level in the child node of the signal which 
said parent node transmitted, this receiving level, and the transmission level of said parent node 
which is known. 

[0016] In this invention, a parent node transmits an infrared light line with a known transmission 
level for a child node. This infrared light line reaches a child node in response to attenuation of 
the power of the light in inverse proportion to the square of a communication range. 
[0017] A child node receives this infrared light line, and detects receiving level. Here, since the 
transmission level of a parent node is known, the magnitude of attenuation by propagation can be 
known by comparing with this receiving level. Travelling distance is guessed from this magnitude 
of attenuation. 

[0018] If travelling distance is known next, a child node will determine its transmission level. 
[0019] thus, since the signal strength of a frequency residual component can be stopped by 
carrying out, node change timing is not made late — also coming out — it will end and 
transmission efficiency is improved by this. Moreover, since it is controllable to a suitable 
transmission level, power waste also decreases. 
[0020] 

[Embodiment of the Invention] Then, 1 operation gestalt of the radio communication equipment 
which used the transmission level control approach and this in the radio concerning this 
invention is explained to a detail with reference to a drawing. It is the case where it applies to a 
wireless network as shown in drawing 5 to which one or more child nodes are connected to to 
one parent node also in this operation gestalt, and optical communication is performed only 
between a parent node and a child node. 

[0021] Drawing 1 shows the configuration of 1 operation gestalt of this invention, and this 
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drawing expresses the case where the number of child nodes 20 is one in order to simplify 
explanation. 

[0022] The input signal S1 of a parent node 10 is modulated by the signal of the gestalt which 
was suitable for optical communication first with the modulator 11. After the modulating signal 
S2 is amplified until it became regular magnitude (gain) with amplifier 12, it is supplied to the 
dispatch means 13. Here, a beam of light [ like an infrared light line ] whose communication link 
between a parent node 10 and a child node 20 is is used. Below, the case where optical 
communication is made to be performed using an infrared light line is shown. 
[0023] Therefore, as for the dispatch means 1 3, the photogenic organ for infrared light lines is 
used. The amplitude (brightness) of an infrared light line is controlled by the photogenic organ 1 3 
by the inputted modulating signal S3. That is, amplitude modulation is performed. Modulation 
techniques other than amplitude modulation are also employable. 

[0024] Infrared light line S4 by which amplitude modulation was carried out is transmitted 
towards a child node 20. Infrared light line S4 reaches a child node 20 side in response to 
attenuation of the power of the light which was in inverse proportion to the square of a 
communication range (travelling distance) x like the drawing 6 curve La. 
[0025] In this example that is a receiving means, the electric eye 26 for receiving an infrared 
light line is formed in the child node 20 side. It is changed into an electrical signal (input signal 
S5) by receiving infrared light line S4 by the electric eye 26. The gain is adjusted so that it may 
be set to the level which was suitable for the recovery by AGC circuit 25 for adjustable gain 
control, and it restores to an input signal S5 with a demodulator 24 after that 
[0026] Moreover, transmission and reception with the same said of the signal sent to a parent 
node 10 side from a child node 20 are performed. Therefore, a sending signal S6 is modulated by 
the signal of the gestalt which was suitable for optical communication with the modulator 21, 
after adjustment of a transmission level is performed by the adjustable amplifier 22, a photogenic 
organ 23 is supplied and, as for the modulated sending signal S7, amplitude modulation of the 
infrared light line is carried out according to a sending signal. 

[0027] In a parent node 10 side, the signal (infrared light line) S8 by which amplitude modulation 
was carried out by the electric eye 16 is received, the back demodulator 14 with which the gain 
adjustment of the input signal was carried out by AGC circuit 15 is supplied, and a sending signal 
gets over. 

[0028] By the way, the level control means against a sending signal is formed in a child node 20 
side. In this example, the output-control circuit 27 is formed as a level control means, and an 
input signal S5 is supplied to this output-control circuit 27. 

[0029] After the output-control circuit 27 detects the receiving level of an input signal, it finds a 
communication range from a calculation means to compute the magnitude of attenuation of said 
sending signal as compared with the transmission level of a parent node 10, and this computed 
magnitude of attenuation, and has the adjustable amplifier 22 as a level adjustment device which 
adjusts the transmission level of a child node 20 from this found communication range. Such a 
calculation means, a level adjustment device, etc. can be built with software. 
[0030] The example which realizes processing mentioned above with the control program is 
explained referring to drawing 2 . In the output-control circuit 27, receiving level is first detected 
from an input signal S5 ( drawing 2 step 31). And the comparison with this receiving level and the 
transmission level of a parent node 10 is performed. Here, the parent node 10 shall transmit 
infrared light line S4 with the fixed transmission level (fixed value) which is known for a child 
node 20. 

[0031] And the magnitude of attenuation of the power of a node 10 and the infrared light line by 
having spread between 20 can be found from the comparison with this receiving level and the 
transmission level of a parent node 10 (step 32). If the magnitude of attenuation is known, the 
distance between a parent node 10 and a child node 20 can be presumed (step 33). 
[0032] It is because the communication link the infrared light line was used for this [ whose ] is 
seldom influenced of a multi-pass or phasing like the communication link which used the electric 
wave, so travelling distance can be presumed if the level of the received signal is seen. 
[0033] When a child node 20 transmits from the travelling distance which the communication link 
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took, a required transmission level is determined (step 34). 

[0034] As this transmission level, when a parent node 10 receives the signal from a child node 
20, the value (the near minimum value) in the range which becomes large with the SN ratio of 
this signal smallest possible than the SN ratio which a parent node 10 demands is chosen. This is 
because an infrared light line can be transmitted most efficiently, without degrading transmission 
efficiency. 

[0035] Therefore, the gain (amplification factor) of the adjustable amplifier 22 is controlled by the 
control signal from the output-control circuit 27 so that the output-control circuit 27 serves as 
a transmission level obtained based on this calculation result (step 35). That is, in this output- 
control circuit 27, an amplification factor which serves as a transmission level finally mentioned 
above will be set up. 

[0036] Although asked in order of the receiving level -> magnitude-of-attenuation -> distance x 
-> transmission level, the suitable transmission level to the travelling distance over receiving 
level and this travelling distance is computed beforehand, respectively, and you may make it 
determine a transmission level immediately from travelling distance in the example of processing 
of drawing 2 . 

[0037] That is, since the relation between receiving level and travelling distance x is in inverse 
proportion to the square of travelling distance x, it becomes like the curve La of drawing 3 A. By 
changing transmission level TV in logarithmic function, as shown in the curve Lb of drawing 3 B 
to this travelling distance x t fixed receiving level can be obtained regardless of travelling distance 
x by the parent node 10 side. Therefore, when the receiving level of a child node 20 is RVa like 
drawing 3 A and B, travelling distance serves as xa, and the suitable transmission level in this 
travelling distance xa serves as TVa. 

[0038] It can ask for the direct transmission level TVa from the receiving level RVa by using a 
translation table, the function of conversion, etc. for determining a transmission level like drawing 
3 . 

[0039] Thus, whenever it controls the transmission level by the side of a child node 20 in relation 
to the travelling distance x between parent nodes 10, a parent node 10 can receive the sending 
signal of a child node 20 on fixed level irrespective of travelling distance x. 
[0040] Consequently, since the level of the sending signal Sa from child node 20A which 
approached the parent node 10 like drawing 7 becomes sending-signal Sa' of a low as shown in 
this drawing B, even if it becomes empty that a frequency residual component affects a sending 
signal from another child node, and it is lost, therefore only deltaT speeds up node change timing, 
it is satisfactory at all. Transmission efficiency is improvable with this. Of course, since a 
transmission level is not the level beyond the need, power waste can also be held down. 
[0041] If the travelling distance for a communication link becomes short, since the transmission 
level of a child node will be stopped low, the electric eye of a parent node 10 stops being 
saturated easily, and generating of a reception error can also be suppressed so much. 
[0042] The SN seems moreover, not to deteriorate, even if separated from the level of the 
sending signal Sb from child node 20B which is separated from a parent node 10 by considering 
as sending-signal Sb' of a high level as shown in this drawing B of travelling distance x. 
[0043] Moreover, in the output-control circuit 27, direct detection of the infrared light line 
intensity (power) which carries out incidence to an electric eye 26 may be carried out instead of 
detecting receiving level from an input signal S3. 

[0044] You may make it change (power) in the strength of the infrared light line itself by 
controlling the luminescence element number in a photogenic organ 23 as preparation of the 
transmission level of a child node 20, as shown in drawing 4 instead of changing the amplification 
factor of the adjustable amplifier 22. In the example of drawing, the light emitting devices 40A- 
40N of N individual are formed, the switching means 41A-41N are formed in them, and the 
sending signal modulated from the modulator 21 is supplied common to the light emitting devices 
40A-40N of these plurality. 

[0045] The control signal for being set to the optimal transmission level is generated, and the 
switching means 41A-41N are controlled by the output-control circuit 27 by this control signal. 
For example, it is because a transmission level will be N-double-different in the time of giving a 
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sending signal only to light emitting device 40A, and the time of giving a sending signal to all 
those light emitting devices 40A-40N. A suitable transmission level (infrared light line 
luminescence level) can be obtained by this. 

[0046] By the way, generally the infrared light line light emitting device and photo detector in the 
photogenic organs 13 and 23 mentioned above and an electric eye 16, and 26 have directivity. 
Therefore, supposing the relation of the sense of the optical axis of the electric eye of each 
node and the optical axis of a photogenic organ has not become settled, the relation between 
receiving level and a transmission level may be no longer a meaning. Therefore, the fixed thing of 
the relation of the sense of the optical axis of electric eyes 1 6 and 26 and the optical axis of 
photogenic organs 13 and 23 is preferably desirable. 

[0047] Furthermore, when the directivity of the electric eyes 1 6 and 26 of each node and 
photogenic organs 13 and 23 is similar and the optical axis has moreover turned to the same 
direction, control of a transmission level becomes the easiest and communicative effectiveness 
also serves as best. Therefore, it is desirable for the directivity of the electric eyes 1 6 and 26 of 
each node and photogenic organs 13 and 23 to be preferably similar, and to be arranged so that 
an optical axis may turn to the same direction. 

[0048] Although the operation gestalt mentioned above showed the case where the number of 
child nodes was one, it applies and is suitable when two or more child nodes 20 which 
communicate with a parent node 10 like drawing 5 exist. Moreover, as communication media, 
other beams of light including a visible ray can also be used instead of an infrared light line. 
[0049] 

[Effect of the Invention] As explained above, according to this invention, the optimal 
transmission level which a child node transmits to a parent node is determined, it is 
characterized by controlling the transmission level of a child node, and the effectiveness 
following at least is acquired. 

[0050] [ when the long distance child node separated from this transmits after the child node 
which approached / 1 st / to the parent node transmits, or when the child node close to a parent 
node transmits after a long distance child node transmits ] The transmission level of the sending 
signal of a nearby child node is controlled to take the value (a near beginning value) in the range 
permissible [ with a parent node ] with the smallest possible SN ratio, when a parent node 
receives this signal. 

[0051] Therefore, the receiving level of the tail of the signal from a nearby child node is also low, 
and even if it laps with a signal from a long distance child node, the effect of a mutual 
intervention can be suppressed low. Therefore, the time interval which changes transmission of a 
child node can be narrowed, and the transmission efficiency of the whole system can be 
gathered. 

[0052] If a communication range becomes [ 2nd ] short, since the transmission level of a child 
node will be stopped low, power is not used vainly but the power consumption of a child node 
can be stopped. 



[Translation done.] 
* NOTICES * 
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damages caused by the use of this translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of a parent node and a child node showing 1 operation 
gestalt of this invention. 

[Drawing 2] It is the flow chart which shows the control procedure of an output-control circuit. 

[Drawing 3] It is the property Fig. showing receiving level, the relation of travelling distance, and 

the relation between travelling distance and a transmission level. 

[Drawing 4] It is the block block diagram of the photogenic organ of a child node. 

[Drawing 5] It is the conceptual diagram of a communication link block. 

[Drawing 6] It is the property Fig. showing the relation between receiving level and a 

communication range. 

[Drawing 7] It is drawing showing the relation between a child node change and a frequency 
residual. 

[Description of Notations] 

51 [ ... The infrared light line (sending signal), S5 by which amplitude modulation was carried 
out / ... An input signal, S6 / ... The input signal, S7 which were adjusted to the magnitude for 
which were suitable / ... A recovery signal, 10 / ... A parent node, 20 / ... 13 A child node, 23 / ... 
16 A photogenic organ, 26 / ... An electric eye, 27 / ... Output-control circuit ] ... An input signal, 

52 ... A modulating signal, S3 ... The modulating signal after magnification, S4 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 2] 
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[Drawing 3] 
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